The ageing of the human population is a threat to many countries in the world and this fact creates new challenges for age-friendly living, recreational and working environments. Therefore, solutions that can support senior citizens (Longinos for the men and Longinas for the women) will be necessary, in order to help them stay actively involved in their professional life for longer. This is possible by designing fit for purpose working environments and by enabling flexible management of job-, leisure-and health-related activities, considering their needs at the workplace, at home and on the move, with a particular focus on fighting social isolation. This project presents a robotic digital solution that makes provision for Longinos/Longinas persons, that are above 70 years old, a single view of integrated health, business and social data spread respectively in online health communities, online project management websites and social networks, as well as the provision of a set of services, that will allow them to manage huge amounts of data.
Introduction
In the future, we shall stay at work for more years than we were expecting ourselves to be; some of us (the lucky ones) because work shall still be fun and we see this as a normal continuation of our social activities, while for some others (the unlucky ones) because we shall not afford to give it up. For this second category, personal financial difficulties either related to a low pension or to increased costs for health and care services that may not be covered by public or private health insurance policies, will make the workplace populated by people of an advanced age. Peter Hartz's innovations in the social system in Germany has left a lasting effect as part of his recommendations that became part of the German government's Agenda 2010 series of reforms, known as Hartz I -Hartz IV. These have also changed the profile of the German labour market system. Peter Hartz has also authored several books [1] , and has recently come up with a new innovative idea related to work models for the very old persons (Arbeitsmodelle für Hochaltrige 1 ). There he recognises four age categories, namely:
• Longinos/Longinas Junior: people who are between 70 and 75 years old Such an approach might have seemed unrealistic in the past years. However nowadays, the result of demographic change we are experiencing internationally, especially in Europe, makes this case a possible reality. We expect that not only future generations but also people who are currently alive, will live for about 20 or even 30 years longer. This will have a direct impact on the labour market, as longer working hours will be confronted with a serious decline in population statistics. In addition, we have to count on a cost explosion in the healthcare sector and also be ready to face shortages of highly skilled workforce.
Motivation and Context
The objective of the Longinos/Longinas project is to contribute to the challenge faced by the growing age group of people between 70 and 90 + years of age and not at the expense of the younger ones. In terms of research, the project will focus on providing such people with a genuinely adaptive and smart working and living environment that can respect them as a category at large, but also at the individual level as persons with highly differentiated psychosomatic needs, capacities and abilities. This would not only manage the big data related to their work requirements, but also prevent them from social and professional isolation by keeping them in touch with their relatives and coworkers or employees by the means of online social networks [2] .
It should be clear that this project is not about preparing for an apocalyptic reality or a dystopic future for newly-arrived and long-term senior citizensnobody needs to be afraid that we want to start now or soon bring the 80-and the 90-year-olds (back) to work. However, the whole idea is based on: (i) what work can mean to the people of this age, (ii) what activity can mean, and (iii) that with the appropriate use of a wide gamut of technological interventions and solutions, we can offer a chance for what might become a potential game changer in the way that newly-arrived and long-term senior citizens people and the society at large consider the aging process as such. Such technological interventions can address the issue of value creation, while considering their health situation, as well as aspects related to their changing lifestyles as a result of the advanced age. Nowadays, there is a variety of products and solutions designed to support older people affected by e.g. cognitive impairment (CI). However, most of them do not aim or contribute in motivating the user, making him/her feel useful and live with dignity and satisfaction improving their quality of life. Older people are, in general, affected by multiple diseases and they give up on doing many of their daily basal and instrumental activities of living because they and their families do not perceive themselves as safe. Therefore, in order to help older people affected by CI, and work, live and age well, despite any particular impairment, it is important to support rehabilitation and overall the natural process of aging by making it more appealing, socially connected, and changing perceptions to make people feel safe in engaging in various activities or using various technologies. In recent years research has focused on the development and implementation of novel computer-based Information-Communication Technologies (ICT) applications to mitigate cognitive impairment and promote rehabilitation in older people. Emerging ICT applications based on virtual reality environments, including Augmented Reality technology [4] . Studies on small samples show that the introduction of ad-hoc ICT tools could improve the quality of life of older people and increasing the length of time for independent living. Some researchers have investigated new solutions for cognitive assistance in the last three years (serious games and robotic systems) [5] [6] [7] [8] [9] . These researches concentrated on exploiting software platforms allowing the support of new assistive tools that are less expensive and more accessible and could be used as a re-education tool helping to slow the decline of people with CI.
Solution Against Social Isolation
Same as with younger people, Longinos/Longinas are usually getting involved in a multiplicity of social media platforms, in order to take advantage from their services [3] . Some of these services are related to social life (e.g. Facebook, Twitter, Google Plus), where they allow individuals to keep in touch with friends and relatives as well as exchange a variety of content, such as, online posts, videos and photos. Others are business based services (e.g. LinkedIn, Xing), which aim to build professional networks with co-workers by introducing their jobs and business skills. Moreover, elderly also benefit from other online services, whereby they can easily manage their workrelated projects through the use of project management software (e.g., Trello 2 , Confluence 3 , Basecamp 4 ). Furthermore, they make use of healthcare based services, such as the Patient.me website, where people find the required advices about health care. Therefore, an overload of social data is spread over multiple online services, which leaves a negative impact on Longinos/Longinas. In light of this, we propose a digital solution for working and living environments. This includes a wide spectrum of personal and professional activities.
The digital solution being proposed in the Longinos/Longinas project comprises of a unified user and content model that will act a single point of access to heterogeneous big data sourced from multiple online services. This aims to overcome the above gaps and offer to senior citizens an environment which takes into consideration the entirety of their social, professional and health aspects. Moreover, it shall help them to concurrently connect to all their social relationships, team groups, and online health-related communities. In terms of technology, this will be developed in the form of robotic applications, whereby a robot will accompany senior citizens to assist them in carrying out their daily tasks, being social-, professional-or health-related and thus improve their quality of life. From a Human-Computer Interaction (HCI) point of view, the robot will concentrate on the senior citizen's tasks and characteristics. Our core architecture is based on two main modules: user modelling and content modelling. The user modelling module integrates different user profiles (user metadata) across social, business and health networks as well as their relationships in one single identity. The content modelling module is divided into three main blocks: social (publications, activities), business (project management, meetings) and health (health networks, blogs, forums) content. This content is modelled in a unified view across social networks services. Such services take into account the physical challenges of the elderly, whereby seniors can choose the type of the message to receive i.e. audio, textual and/or visual. 8. Span, M., Smits, C., Jukema, J., Groen-van de Ven, L., Janssen, R., Vernooij-Dassen, M., et al.: An interactive web tool for facilitating shared decision-making in dementia-care networks: a field study. Front. Aging Neurosci. 7, 128 (2015) 9. Pino, M., Boulay, M., Jouen, F., Rigaud, A.S.: "Are we ready for robots that care for us?"
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